ABSTRACT: The escape of European seabass Dicentrarchus labrax (L.) from fish farms is considered to be a widespread problem in the Mediterranean area, where this species is produced in large quantities in offshore cages. Whilst estimates of the number of escaped seabass in the wild have been made previously, the actual distribution, long-term survival and the potential effects on native populations remain largely unknown. This study characterises the genetic profiles of all contemporary and some historic aquaculture sources of European seabass in Cyprus and uses these profiles to identify escaped fish in seabass collected from the wild around the island. Significant differences in the microsatellite and mitochondrial DNA marker profiles were found between farmed and wild fish. The number of escapees identified was 15% of the total number of wild-caught fish sampled. However, escapees were not equally distributed; at one location ~70% of wild-caught fish were escapees while in other areas escapees only accounted for up to 4%. Escapees were present in all size classes of fish, but the majority were of commercial size (300−500 g) typical of seabass farmed in seacages. This indicates that they may have escaped recently and during normal aquaculture operations as no escape event was reported in the course of the study. Two large, egg-bearing females and some juvenile fish were also classified as escapees, which suggests that long-term survival and interbreeding with wild fish is possible in Cypriot waters.
INTRODUCTION
The escape of fish from sea-based aquaculture installations is recognised as a problem due to the potential impact of cultured fish on wild populations in terms of disease (Johansen et al. 2011) , competition for food (Abrantes et al. 2011 ) and interbreeding (Bourret et al. 2011) . Cultured fish may be genetically different from wild counterparts as they may originate from other geographic areas and, as a population, may have experienced founder effects, genetic drift, domestication and directional selection as part of the farming process (Ferguson et al. 2007 ). The interaction of wild and cultured fish has been studied predominantly in salmonids (reviewed by Jonsson & Jonsson 2006) as they form the primary aquaculture species in terms of seacage production; however, any species reared in sea-based cages or pens can potentially escape and interact with wild conspecifics. Interbreeding between wild and farmed salmon (termed 'introgression') has been shown to occur frequently (Fleming et al. 2000) , resulting in pronounced changes to the genetic characteristics of the wild population (McGinnity et al. 2003 , Bourret et al. 2011 ).
European seabass Dicentrachus labrax (L.) typically spend 12−18 mo in seacages for ongrowing, and significant numbers of fish can escape when seacages are damaged by weather, accidents, predators, wear or vandalism (Jackson et al. 2012) . Seabass display frequent net exploratory behaviour and are very quick to escape as large groups when opportunities arise (Papadakis et al. 2013 ). There are also frequent, small losses of fish during harvesting, transfers and maintenance work which could also be significant in the long term (Dempster et al. 2007 ). Despite frequent evidence of large numbers of escaped seabass close to fish farms (e.g. Dempster et al. 2002 , ToledoGuedes et al. 2009 ), there are no reliable estimates of escapee frequency in the wild, of long-term survival or of the level of interaction with wild fish, although these are considered research priorities (Youngson et al. 2001 , Haffray et al. 2007 ). An indicative estimate of escapee frequency can be found in gilthead seabream Sparus aurata -a species commonly farmed together with seabass using the same equipment and methods -which were found to approximate 13% of wild fish sampled in Croatia (Šegvić-Bubić et al. 2011) . Seabass are likely to escape in numbers similar to seabream and are able to disperse further and more rapidly (Arechavala-Lopez et al. 2013) , potentially increasing their ability to survive in the wild. In addition, 'escape by spawning' has been highlighted as a potentially important source of farm-origin fish from Mediterranean aquaculture as a consequence of fish increasingly being held in seacages beyond sexual maturation (Dimitriou et al. 2007 , Somarakis et al. 2013 .
Farmed seabass have been identified in the wild using morphology (Arechavala-Lopez et al. 2012a) , fatty acid analysis (Bell et al. 2007) , scale and otolith analysis (Arechavala-Lopez et al. 2012b) , microsatellite DNA markers (Bahri-Sfar et al. 2005 , Loukovitis et al. 2015 and mitochondrial DNA markers (Patarnello et al. 1993) . However, genetic identification is considered the most informative method of determining the fate of escapees in the long term, as it is not subject to environmentally induced changes and also allows for the identification of descendants of escaped fish (Blohm et al. 2007) . Genetic markers have revealed significant population structuring of seabass in the Mediterranean Sea, including confirmation of distinct populations in the East and West basins (Garcia de Leon et al. 1997 , Naciri et al. 1999 ) and also possible further structuring of the Eastern population (Bahri-Sfar et al. 2000) located around the Levantine basin (Castilho & Ciftci, 2005) . The transfer of fish between geographical areas is common practice and could result in pronounced changes to native populations if fish escape introgression occurs (Glover et al. 2013) .
In Cyprus, marine aquaculture has focused al most exclusively on European seabass and gilthead seabream production in offshore seacages (FAO 2012) . There are currently 3 hatchery establishments and 9 seacage farms at 5 sites, producing seabass with a production of over 6 million fry and ~1000 t of adult seabass in 2012 (Cyprus Department of Fisheries and Marine Research 2012). Historically, both seabass and seabream were scarce in Cyprus waters but are now well-established on the southern coast of the island and are increasingly appearing in fisheries catches . Cyprus is a unique location to study the escape of aquaculture stocks as there is a very small number of hatcheries and farms, the island is relatively isolated from migration of neighbouring populations (~40 nautical miles to the Turkish coast) and many native fish populations are overexploited and vulnerable to disturbance (FAO 2011) .
The present study is one of the first studies to quantify the prevalence of escaped European seabass in the wild using microsatellite markers. With the comprehensive sampling of aquaculture and wild sources around the island we set out to provide a robust estimate of the potential impact of seabass escapes on native populations that is applicable to the aquaculture industry as a whole. Our study is also the most extensive genetic study of Cypriot seabass populations, characterising both aquaculture and native stocks for the first time.
MATERIALS AND METHODS

Sample collection
A total of 994 European seabass samples were collected for genetic analysis, and the types and sources are summarised in Table 1 . Juveniles are defined here as any fish <10 g. All samples, i.e. caudal fin clips from adults or tail portions in the case of juveniles, were stored in 100% ethanol immediately after capture.
Wild fish were sampled from around Cyprus in 2012 and 2013 in 5 sampling areas around the island (Fig. 1) . These areas were primarily designated to evenly distribute the sampling effort, with the size of each area being inversely proportional to its seabass abundance. Juvenile fish were net sampled while adult fish were caught with the help of recreational fishermen, using a variety of fishing methods includ-ing nets, rod and line and spearfishing. A total of 471 samples were collected in Cyprus, with weights ranging from 5 g up to 9 kg. Fig. 1 also indicates the location of aquaculture facilities in Cyprus. All 3 hatchery sites operating in Cyprus were sampled in 2012 and, where possible, samples were collected from the hatchery broodstock, otherwise juveniles from the production system were sampled at random. A total of 485 samples were collected including 211 broodfish. To ensure that all of the local aquaculture production of European seabass was represented, we followed recommendations of hatchery managers and sampled older broodstock (termed 'old') as well as current broodstock or production fish (termed 'new'). Because the 'new' population was suspected to mainly comprise fish imported from France several years ago, a small number (n = 38) of archived wild seabass DNA samples from both Atlantic and Mediterranean France were included in the analysis to confirm the origin of this population.
Molecular analysis
DNA extractions on tissue samples were performed using a salt precipitation method (Aljanabi & Martinez 1997 ) on a portion of fin clip or a tail section of juvenile fish. An 11-loci multi plex PCR was used containing the following loci: DLA0060, DLA0061, DLA0086, DLA0096, DLA0044, DLA0078, DLA0051, DLA0081, DLA0089, DLA0073 and DLA0068 (Quéré et al. 2012) . Fragment analysis was performed on an ABI 3730 DNA Analyzer (Ap plied Biosystems) and genotyping was carried out manually using STRAND software v2.4.19 (Toonen & Hughes 2001) . Raw genotype data was collated for all samples prior to alignment and determination of allele sizes. Error checking and de tection of null alleles was carried out with MICRO CHECKER software (van Oosterhout et al. 2004 ). In the whole dataset, there was ~1% missing data and whilst 7 complete loci were used as a minimum for inclusion in the analysis, only 11 samples had data for < 9 loci.
A mitochondrial DNA marker was also chosen in order to differentiate between what were anticipated to be closely related populations. A sequence in the cytochrome b gene has been shown to vary between wild and farmed populations in the Mediter ranean (Patarnello et al. 1993 ). This marker was therefore selected to assess the characterisation of the 2 populations by identifying haplotypes in a selection of samples from both groups, totalling 143 individuals. A 462 bp frag ment of the cytochrome b gene was amplified (forward primer 5'-TCG CAA ATC ATG CAC TTG TT-3', re verse primer 5'-CCC CTC AAA TCC ACT GAA CT-3') in a 25 µl PCR (1. forward and reverse primers, 1 unit Taq polymerase (KAPA Biosystems). The PCR programme consisted of a denaturing step of 94°C for 5 min, followed by 32 cycles of 95°C for 30 s, 54°C for 30 s and 72°C for 45 s, with an extension period of 10 min at 60°C. One single nucleotide polymorphism (SNP) in the amplified fragment was initially genotyped using the restriction enzyme FOK I in a 10 µl digestion reaction (8 µl PCR product, 0.5 unit enzyme [Takara Bio Europe], 1× buffer, 0.1% BSA) for 1.5 h at 37°C and visualised on an agarose gel. However, this individual locus was not conclusive so the fragment was sequenced to genotype the re maining 2 SNPs. The PCR product was purified and then sequenced using the Big Dye v.3.1 sequencing kit (Applied Biosystems) on an ABI 3100 capillary DNA Analyzer (Applied Biosystems). Sequences were constructed using Se quence Analyzer v.4 (Ap plied Biosystems), edited with FinchTV v.1.4 (Perkin Elmer) and aligned with AlignX (Vector NTI 7.1, Invitrogen).
Statistical analysis
Data analysis was performed using GENALEX v.6.5 (Peakall & Smouse 2006 , 2012 and GENETIX v.4.0.5.2 software (Belkhir et al. 1996) to calculate parameters including observed and expected heterozygosity, allelic richness, relatedness and population genetic differentiation (F IS and F ST ) and genetic distance. Significance values were obtained by permutation and corrected using a sequential Bonferroni method for multiple tests. In addition, the principal coordinates analysis (PCoA) of genetic distances was performed using GENALEX to investigate ad mixture between populations based on differences in allele fre quencies. Mitochondrial haplotypes were analysed using the analysis of molecular variation (AMOVA) procedure in GENALEX. STRUCTURE v.2.3 software (Pritchard et al. 2000) was used to assign individuals to populations based on a Bayesian algorithm. Due to the potentially close nature of the 2 populations (wild and farmed), the analysis model assumed admixture of populations and correlated allele frequencies between populations, but no prior information on individual identities or sample locations was utilised. Each run of the analysis used a burn-in period of 250 000 cycles and each Markov Chain Monte Carlo simulation consisted of 1 million iterations. The number of potential populations (K ) was increased in a step-wise manner from 1 to 9 and for each value of K, iterations were run 10 times to determine consistency. An assessment of ΔK (Evanno et al. 2005 ) based on the change in the log likelihood values was used to validate the number of populations presented by the data. In addition, farm and wild samples were analysed separately in the same manner to confirm the assignment to populations suggested by the complete analysis.
RESULTS
Within group analysis: farmed fish
The 3 farms showed some differences with respect to genetic variation (Table 2) . Farm 2 showed the lowest mean number of alleles (8.45), allelic richness (6.18) and expected and observed heterozygosity (0.643 and 0.637, respectively). Farms 1 and 3 were comparable for both number of alleles and heterozygosity, whereas Farm 3 had a higher allelic richness (7.36), comparable even to the wild group. F IS was significant for all of the farm data combined but not within individual farms. The differences in these statistics between farms are attributed to the sub-structuring of the farm populations into fish from the 'old' and 'new' populations as defined in 'Materials and Table 2 . Population statistics for farmed and wild fish, with breakdowns by each farm and each wild fish sampling area, based on 11 microsatellite loci (ns: not significant, **p < 0.01, ***p < 0.001). Allelic richness is based on 25 samples except for the North area which is based on 3 samples methods'. By combining individuals from different origins, parameters such as number of alleles are inflated. This is confirmed by the observation that Farm 2 had the lowest incidence of sub-structuring -15% of the samples compared to 30−50% in the other farms -and consequently showed a reduced genetic variation such as allelic richness compared to the other farms. The analysis of the 2 farm populations is discussed below in 'Between group analysis: broodstock origin'.
Within group analysis: wild fish
The statistics of wild seabass samples are shown in Table 2 for each sampling area. The South and West areas show similar levels of observed heterozygosity (0.77 and 0.72), whilst in the South East and East areas this is markedly reduced (0.70 and 0.61, respectively). Allelic richness, a non-biased estimator, is similar among the South, South East and West areas (~8.0) but much reduced in the East area (6.9). The East and South East areas showed a significant departure from Hardy-Weinberg equilibrium expectations with an F IS of 0.067 and 0.042, respectively, probably indicating a Wahlund effect due to admixture of populations with different genetic characteristics. This admixture could signify a high number of escaped fish in these areas, and the effect was not present in the samples from other areas.
Between group analysis: broodstock origin
Confirmation of the origin of broodstocks of the farmed samples was examined by comparisons with the recognised seabass populations of Atlantic, Western Mediterranean and Eastern Mediterranean. Archived DNA samples collected from France's Medi terranean and Atlantic coasts along with wild fish from Cyprus were used in the analysis with between 17 and 25 samples per population. Pairwise F ST values are shown in Table 3 and indicate that although significant differentiation is seen between all populations, the new farm population is closest to the French Mediterranean population. In contrast, the old farm population is closest to the wild Cypriot population. A PCoA of unbiased genetic distance between populations (Fig. 2) indicates that the 'old' broodstock is very similar to the wild Cypriot population. The 'new' broodstock group shows a poor alignment with the wild French populations on the primary axis which is probably due to genetic drift. The new farm group demonstrate a loss of genetic variation at some loci -a mean (± SE) unbiased expected heterozygosity of 0.620 ± 0.051 compared to 0.714 ± 0.051 in the French Mediterranean samples -which has occurred during the farming process. This could be from repeated sampling of the population in order to form broodstock populations, perhaps over 2 or 3 generations, or from crossing with other strains. Because of these clear differences in origin and to minimise confounding the analysis with withinpopulation differentiation, the 2 farm groups will be considered separately in further analyses.
Between group analysis: farmed and wild fish
Genetic variability was greater in the wild samples compared to the farmed samples, with mean number of alleles, allelic richness, observed and expected heterozygosities all greater for the wild population ('All farm' and 'All wild' columns of Table 2 ). PCoA of genetic distances of all samples (Fig. 3) clearly shows that the wild samples and the new farm stocks form 2 well-separated groups, whereas the old stocks are more dispersed, with only 1 example (Farm 3) appearing close to the wild group. The escaped fish (discussed below) were also plotted in this figure and the results indicate that these fish are similar to the new farm stocks.
Due to the strong differences between these populations, the potential to assign individuals to farmed or wild was very high. Using randomised genotype data from the 2 groups indicated that 95% of samples could be assigned to the correct group. The exclusionary power of the markers used was also high, with 8 loci required for 100% exclusion in the wild group and 9 in the farmed group with the assumption of related individuals in the population. STRUCTURE software was used to assign individuals to various numbers of populations with no prior assumption of origin. Using the method of Evanno et al. (2005) , the ΔK statistic clearly indicated that a 2-population model was the best explanation of the data. Fig. 4 presents a graphical summary of the STRUCTURE results. The results establish the presence of 2 populations corresponding to wild and farmed fish. The assignment of individuals to the 2 populations had a high degree of confidence, with 81% of samples assigned at a probability of over 95%. The assignment of individuals to populations confirms that some farmed samples are of wild Cypriot origin, corresponding precisely with the old broodstock groups determined during sampling. The old stock de tected in the farms are concluded to be descendants of wildcaught broodstock utilised in the past due to their young age (3-10 yr) and the assertion of farm managers that no current stock have been captured locally.
The results also confirm the presence of a significant number of farmed fish in the wild samples, a total of 72 fish or 15%. However, the geographical distribution of these escapees was heavily skewed to 3 sites close together in the Larnaca area (1 site, Pervolia, accounting for almost half of the escapees identified) where a disproportionate sampling effort was achieved due to these sites' popularity with fishermen. If samples from these 3 sites are removed (53 fish), the number of escapees is reduced to 19 fish or 4% of the total number of wild-caught samples. The size distribution of the escaped fish is shown in Fig. 5 and clearly indicates that escapees of all size classes were detected. Over 90% of the escapees were in the size range typically found in seacages (2 to 1500 g), and these fish had a mean weight of 521 g. This would suggest that escapees are likely to have been recent escapes from seacages under normal operations as no escape events were reported prior to, or during the sampling period. Larger specimens were also identified and included 3 fish at 2−3 kg and 2 fish < 6 kg, with the largest being 7.5 kg. Escapees of this age strongly indicate that long-term survival of escaped seabass is possible, thus also increasing the risk of interbreeding. In the STRUCTURE results, 11 wild fish and 12 farmed fish were not assigned to a single population with high levels of confidence (Q ≤ 0.70). Low-level assignment to both populations could indicate the presence of hybrids between wild and farmed fish existing in the wild, particularly as this included 2 juvenile fish (5 g) that were unlikely to have been farm escapees. However, similar numbers of farmed fish in this group confirm the close nature of the 'old' farm population and the wild population where there appears some degree of convergence between genotype profiles.
Mitochondrial DNA analysis
Analysis of the mitochondrial DNA markers indicated that little variation was found in the farmed individuals compared to their wild counterparts (Fig. 6a,b) . Of the 4 haplogroups detected, farmed fish were restricted to only 2 groups, with almost 95% displaying the same group (haplogroup 1), whereas wild fish showed all 4 groups and up to 30% of individuals had polymorphisms at one or more loci. An AMOVA test of population differentiation was highly significant (Φ = 0.089, p < 0.001).
Whilst these markers alone could not be used to identify farmed fish, they could be used to confirm the origin of fish if the wildspecific haplogroup variations noted here are detected (haplogroups 3 and 4). A total of 22 of the escaped fish identified by their microsatellite genotypes were also sequenced at the mitochondrial SNPs and none had the wildspecific haplo groups (Fig. 6c) .
DISCUSSION
The results of this study show conclusive evidence of the presence of a wild population of European seabass in Cypriot waters that is genetically distinct from fish originating from aquaculture sources. Contrary to the common perception in Cyprus that most European seabass in local waters are farm escapes, this study shows that there are native seabass and that the genetic integrity of the wild population is good. Whereas the catches of many fish species in the Eastern Mediterranean have been influenced by overfishing (FAO 2011), catches of seabass in Cyprus suggest that the population is currently expanding. Some of this increase in abundance is certainly due to the recapture of escapees after large escape events, but the frequency of these is typically quite low and cannot explain increasing annual catches over several years. The number of fish reported lost from farms is estimated to be equivalent to 1 or 2 cages every 5 yr -although exceptional weather events, such as in January 2015, can lead to the loss of several cages in a single event. Elsewhere, it has been noted that aquaculture activities may actually increase recruitment in natural populations (Dimi - ) and this could be the situation in Cyprus. This study indicates that the areas of the southern coast with established aquaculture installations were also the areas with the highest abundance of wild seabass. The overall number of escapes detected in the wild samples was close to 15%, which is comparable to studies of other species such as gilthead seabream at 13% (Šegvić-Bubić et al. 2011) and Atlantic salmon at 20% in the Faroe Islands (Hansen et al. 1999) . However, more than half of the escapees in this study were captured at or within 10 km of a single location, meaning that elsewhere the frequency of escapes was only 4%. Due to the large number of fishermen using particular locations, the sampling effort was higher at some sites, leading to a skewing of the frequency of esca pees in the dataset. The frequency of escaped fish was notably significantly higher at 1 site in particular (up to 70% of captures), suggesting that escaped fish were congregating at this point. Such aggregations of escaped seabass are typically found very close to fish farms (Dempster et al. 2007) , although seabass escapees also show preferences for complex environments that offer good hunting conditions (Toledo-Guedes et al. 2009 ). The location, Pervolia on the southern coast close to Larnaca, is 30 km from the nearest aquaculture facilities both to the East and West. The area presents ideal seabass conditions, with shallow water and sand beaches and boulder areas within a few tens of metres of the shoreline and is also close to extensive areas of seagrass (Posidonia oceanica) meadows. Such an assembly of escapees could potentially have escaped together (over 60% of the fish were of the size 300−500 g) and remained together as a shoal and become established in this favourable location. Shoaling is a common behaviour of young seabass and is also noted in recently escaped fish (ArechavalaLopez et al. 2013) . The duration of this shoaling behaviour after escaping in seabass is unknown, but in the long term it could have significant negative implications for wild fish if large groups of escapees are able to form breeding groups.
Fish identified as escapees represented a wide range of size classes including adults of > 6 kg. The presence of such mature fish confirms 2 important questions regarding the long-term survival of escaped seabass; firstly, that they can survive for extended periods and, secondly, that they are capable of breeding in the wild. Interbreeding with wild stocks is much more likely in fish of such an age and size, and this was confirmed by the presence of mature eggs in both of the larger fish captured. Even the younger escapees may be capable of interbreeding, as spawning of farmed fish in seacages has been noted in other species, including cod (Jørstad et al. 2008 ) and seabream (Somarakis et al. 2013) . Female seabass are considered unlikely to mature in the normal timescale of seacage residency as they mature at 3 years of age (Carrillo et al. 1995) . However, studies in Cyprus indicate that substantial numbers of seabass females do mature in the seacages under normal farming conditions (Brown et al. 2014 ) and this represents a potential source of escape (ICES 2006) . Egg production from such spawning could be very significant but survival is likely to be extremely low, particularly beyond the larval stage, and the true impact on natural populations is hard to determine (Uglem et al. 2012) .
The presence of wild-type genotypes in the broodstocks of all farms suggests that broodfish were sourced locally in the past, perhaps in the previous generation given the age and history of the sampled fish, but have been largely replaced in the hatcheries by stocks sourced from other countries (such as France) as a means of improving performance (C. Brown pers. obs.). The reduced genetic variability of these new stocks was apparent in all the farms and implies they have been obtained from aquaculture sources rather than the wild (Loukovitis et al. 2015) . Such a trend could have implications for protecting the wild gene pool if significant numbers of seabass escape from aquaculture sites in the future (Bourret et al. 2011) . The high level of genetic differentiation between these fish and native populations (Table 3 ) is likely to increase the level of genetic change resulting from introgression (Glover et al. 2013) . Taranger et al. (2015) concludes that the risk of genetic introgression is considered high, with a frequency of escapees >10% and low risk < 4%. The results of the present study suggest that in Cyprus the risk of introgression is in general moderate, but at certain locations there is a very high risk of interbreeding due to the high number of escapees present. These results also show that a certain proportion of escapees are able to survive long-term and potentially breed over several years, further increasing the rate of introgression. A small number of fish were noted as potential hybrids of wild and farmed fish due to low assignment values to both populations, which could be considered as evidence of interbreeding. However, the close nature of some 'old' farm stock and the wild population from which it originated means that low or mixed assignment to populations is not necessarily evidence of interbreeding. Rather, this reflects the limitations of the cluster-ing methodology when closely related populations are involved and the number of markers is limited (Waples & Gaggiotti 2006 ). Whilst we conclude that there is no evidence of introgression of farmed genotypes in the wild population at present, the move by all the local hatcheries to fish of French origin means that such evidence may become clearer in the future.
The detection of such long-term escapees could only be achieved with genetic tests, as over the long term, many of the physiological methods of identification would be indistinguishable from the wild fish (Blohm et al. 2007 ). Importantly, this study was able to sample a broad range of aquaculture sources so that a complete picture of current and historic genetic profiles was obtained. The assignments of individuals to the farmed and wild groups using STRUCTURE was achieved with a very high level of confidence and was confirmed by the high F ST between groups. Additionally, the mitochondrial marker produced 2 wild-specific haplogroups that validated the identification of wild fish, but the marker alone was not sufficient to discriminate farmed fish as it has in other populations (Patarnello et al. 1993) . The significant departure from HW equilibrium in the East samples could not be resolved here, as the analysis -including the mitochondrial DNA marker -indicated that the overwhelming majority are wild fish. However, neutral markers may underestimate introgression in certain circumstances, especially if gene flow is derived from ancestral or multiple populations (Glover et al. 2011 ). This could be the case in Cyprus as the data presented here proves that hatcheries, until recently, have been using broodstocks of local origins. The low genetic distance between Farm 3 and the wild group (Fig. 3) could be a factor in the underestimation of escapees in the East area, where this farm is also located. Further research into this problem would require additional discriminatory tests, such as scale analysis (ArechavalaLopez et al. 2012b ) to validate the origin of fish.
Whilst the native population of European seabass in Cyprus is so far broadly unaffected by the impact of aquaculture escapees, further research is needed to monitor the situation. There is a potential risk of introgression into wild populations in certain locations and this risk could be influenced by the numbers of fish escaping from aquaculture. As no reports of escapes were noted before or during this study, most fish identified as escapees are assumed to have come from low-level (non-reported) events during routine operations. However, since the end of this study, a large-scale escape event during poor weather in January 2015 has released several hundred tonnes of fish (seabass and seabream) from all of the local farms. The impact of such severe events on the native population needs to be investigated and the data presented here has established a baseline for such work. 
